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Simulation Research of Unpowered Hover of Unmanned Underwater Vehicles
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Abstract The role of unmanned underwater vehicles ( UUVs ) in marine strategy is becoming more and more
significant, but the existing UUVs generally have the problems of short working time and short endurance, among
which, the endurance is one of the main shortcomings of UUVs. In order to study the possibility of UUV suspended
without power after underwater shutdown to improve endurance, UUV space motion model, sea water density
model, UUV capsule compression model, buoyancy material compression and water absorption model are established
to conduct numerical simulation of the free motion state of UUVs after shutting down the key actuator underwater.
The results show that UUVs can realize underwater unpowered suspension under the condition of positive gradient

change of seawater density.
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Table 1 Density change with depth
G /m W/ (kg/m®)
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Table 2 Displacement loss at maximum working depth of
ballast tank
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Table 3 Buoyancy loss value of buoyancy material at

different depths
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100 0.067 0.045 0.81
200 0.133 0.091 1.62
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Fig. 2 UUYV space motion modeling principle
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Fig. 3 UUYV depth curve under initial residual buoyancy
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Fig. 6 Depth curve at different vertical initial velocities
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initial velocities
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